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(54) AIR-CONDITIONING EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide air-conditioning 
equipment having a propagation preventing function for 
microorganisms and a virus inactivating function that can 
be incorporated in already existing air-conditioning 
equipment. 

SOLUTION: A holding member 1 1 holding a virus 
inactivating agent that vaporizes and scatters at a room 
temperature is positioned on the windward side of a 
blowing circuit composed of the indoor heat exchanger 
4, blow 8, etc., of this air-conditioning equipment. 



1 O 




4 



3 



http://www.19JpdlJnpit.gojp/PAl/result/detail/main/wAAAxSaW 2009/05/01 



JP,2002-349889,A [CLAIMS] 

i > 



Page 1 of 1 



* NOTICES * 

jPO and t MP I T are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated, 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An air-conditioner which is provided with the following and characterized by being the 
air-conditioner constituted so that an attachment component which held a virus inactivation 
agent in an air blasting circuit might be allocated and diffused, and an active principle of said 
virus inactivation agent being a tea tree oiL 
It is a heat exchanger at least. 
A fan. 

A wind direction control means which can open and close an outlet of air blasting. 

[Claim 2]An air-conditioner which is provided with the following and characterized by being the 
air-conditioner constituted so that an attachment component which held mold / virus 
inactivation agent in an air blasting circuit might be allocated and diffused, and active principles 
of said mold / virus inactivation agent being ally! isothiocyanate and a tea tree oil, respectively. 
It is a heat exchanger at least. 
A fan. 

A wind direction control means which can open and close an outlet of air blasting. 

[Claim 3]The air-conditioner according to claim 2 characterized by a presentation of a tea tree 
oil being less than 50wt% when an active principle of mold / virus inactivation agent contains ally) 
isothiocyanate and a tea tree oil 

[Claim 4]An air-conditioner given in any 1 paragraph of claims 1-3 operating a predetermined 
time fan and controlling it like while blockading an air blasting outlet by a wind direction control 
means at the time of shutdown. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Inventton]This invention relates to the air-conditioner which has a function in which 
a microorganism especially prevention from propagation of mold, and virus inaciivation can be 
attained. 
[0002] 

[Description of the Prior Art] It was common to have carried out anti-[ antibacterial ] mold 
processing of silver, a copper compound, etc. to a filter, a heat exchanger, a blower fan, etc. 
which are allocated by the indoor unit of the air-conditioner as prevention from propagation of 
the microorganism in an air-conditioner conventionally. However, even if it was the air- 
conditioner which carried out such anti-[ antibacterial ] mold processing, when long term use 
was carried out and a heat exchanger and fan dust accumulated, on dust, mold etc. bred and the 
effect of anti-[ antibacterial ] mold processing of a ground might not be seen. 
[0003]Therefore, an anti™[ antibacterial ] mold mechanism which carries out a direct action to 
the bacteria and mold in the gaseous phase is developed. For example, to generate ozone and an 
anion and to sterilize bacteria and mold by establishing a discharge mechanism in an air- 
conditioner interior unit, or installing an ultraviolet ray lamp, is tried. For example, in JP,9- 
119657 T A, the microorganism propagation preventive mechanism which generates an anion is 
included in the refrigerating air conditioner, lowering an ozone level harmful to a human body. In 
this case, it arranges to the diffuser of the fan of the ionization room which ionizes the gas in 
the air, the ozone degradation room which removes the ozone contained in the ionized gas, and a 
microorganism propagation preventive mechanism refrigeration unit which it has, 
[0004]To carry out inactivation of the virus by making full the technique of capturing bacteria or 
not only mold but the virus which exists in the air with the filter installed in the wind circuits in 
an interior unit, and carrying out inactivation with catechin, and ozone is tried in recent years. 
[0005] 

[Probtem(s) to be Solved by the Inventionjhowever, the above — in a microorganism propagation 
preventive mechanism [ like ]. Generally the device was complicated, in order to incorporate, 
considerable thing inclusion capacity needed to be secured to the indoor unit of the air- 
conditioner, etc., and it had the technical problem that it would be contrary in the compactability 
which is - ZU, or the direction of component reduction of units, to the user in recent years. 
[0006]In the virus inactivation technique by scouring pharmaceutical preparation in a filter etc. 
and being crowded in them, although it is possible to carry out inactivation of the adhering virus, 
when long term use is carried out and dust etc, accumulate on the surface, the effect will fall 
remarkably. 

[0007]In the virus inactivation by ozone spraying, high-concentration ozone of a ppm order is 
required, and considering the influence on a human body, danger is not highly realistic. 
[0008] 

[Means for Solving the Problem]In an indoor unit of an air-conditioner of the possibility of 
generating of a virus etc. with high this invention, etc., It has composition which can sprinkle the 
mold / virus inactivation agent which vaporizes at ordinary temperature in an air blasting circuit 
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which comprises a heat exchanger and a fan, By using material which contains aSIyi 
isothiocyanate and a tea tree oil in a main active principle, respectively as its mold / a virus 
inactivation agent. When dew condensation will occur after shutdown, it will be in a high-humidity 
state like [ especially at the time of air conditioning or dehumidifying operation ] and it is easy to 
generate bacteria etc., control and prevention of the generating can be aimed at beforehand, 
[0009] 

[Embodiment of the Invention]The air-conditioner of the invention of the invention in this 
application according to claim 1 , It is an air-conditioner which has at least a heat exchanger, a 
fan, and a wind direction control means that can open and close the outlet of air blasting, and 
diffuses a virus inactivation agent in an air blasting circuit, and the active principle of a virus 
inactivation agent contains a tea tree oil independent or Since a virus agent exists in 

the gaseous phase within an air course by having had the virus inactivation agent which 
vaporizes at a room temperature in the air course of the air which passes through the inside of 
an air-conditioner and an anti-[ antibacterial ] mold operation arises also with the virus on dust, 
it is effective. Since a device like an ozone generator is not used, it can a!so include in the 
existing air-conditioner, it is made cheap, and excessive electric power is not needed, either and 
the high air-conditioner of the virus inactivation effect can be obtained, 

[0010]The air-conditioner of the invention of the invention in this application according to claim 
2 t It has at least a heat exchanger, a fan, and a wind direction control means that can open and 
close the outlet of air blasting, It is an air-conditioner which diffuses mold / virus inactivation 
agent in an air blasting circuit, and the active principle of mold / virus inactivation agent is 
characterized by being aNyl isothiocyanate and a tea tree oil, respectively. Since a virus agent 
exists in the gaseous phase within an air course by having had the virus inactivation agent which 
vaporizes at a room temperature in the air course of the air which passes through the inside of 
an air-conditioner and an anti-[ antibacterial ] mold operation arises also with the virus on dust, 
it is effective. Since a device like an ozone generator is not used, it can also include in the 
existing air-conditioner, it is made cheap, and excessive electric power is not needed, either and 
the high air-conditioner of the virus inactivation effect can be obtained. 

[001 1]Allyl isothiocyanate and a tea tree oil may be the mixed state, or it may be made to make 
them hold to an attachment component as an exception package, respectively. 
[0012]The air-conditioner of the invention of the invention in this application according to claim 
3 is characterized by the presentation of a tea tree oil being less than 50wt%, when the active 
principle of mold / virus inactivation agent contains ally! isothiocyanate and a tea tree oil. Since 
a tea tree oil has the operation which checks that ally! isothiocyanate volatilizes, it can inhibit 
the influence of volatilization inhibition of allyl isothiocyanate, and can enjoy the effect of both 
pharmaceutical preparation effectively because the presentation of a tea tree oil uses less than 
50wt% 

[0013]In an air-conditioner given in any 1 paragraph of claims 1-3, the air-conditioner of the 
invention of the invention in this application according to claim 4 operates a predetermined time 
fan, and controls it like while it blockades an air blasting outlet by a wind direction control means 
at the time of the shutdown of an air-conditioner. By doing in this way, air in the air blasting 
circuit of an interior unit is ******(ed) in some, and a virus inactivation agent can be more 
effectively spread over each part. 

[001 4] First, the embodiment of the invention in this application is described using drawjng_l_and 
drawing 2. 

[001 5] Drawing 1 is a lineblock diagram showing an example of the air-conditioner by this 
invention, and shows the entire configuration of the refrigerating cycle provided with a 
compressor, a condenser, an expansion device, an evaporator, a microorganism propagation 
preventive mechanism, etc. in more detail. 

[0016]The compressor 1, the four-way valve 6, the outdoor heat exchanger 2, the capillary tube 
(expansion device) 3, and indoor heat exchanger 4 grade are annulariy connected for the piping 5, 
and a refrigerating cycle is constituted, as shown in the figure. By the four-way valve 6, the 
refrigerating cycle can change the channel of a working medium by the rotation, and can change 
the function of the indoor heat exchanger 4 and the outdoor heat exchanger 2 to a condenser 
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and an evaporator. 

[0017]The fans 7 and 8 are arranged to this outdoor heat exchanger 2 or indoor heat exchanger 
4, respectiveiy, and it can be made to carry out with air heat exchange to it efficiently. The air- 
conditioner of this invention performs heat exchange of the indoor heat exchanger 4 with the fan 
3. The attachment component 1 1 by which the virus inactivation agent 9 which vaporizes at a 
room temperature to the passage of the air in an air-conditioner was held is arranged. 
[0018]On the other hand, drawing 2 is an interior unit sectional view of one example of this 
invention. By the fan 8, air is inhaled from the front of an air-conditioner interior unit, or the 
upper part, and the heat exchanger 4 is passed, and a direction is decided by the up-and-down 
wind-direction shuttlecock 10, and it blows off. The virus inactivation agent 9 which vaporizes at 
a room temperature in dra win g 2 is fixed and installed in the windward of the indoor heat 
exchanger 4 of an air blasting circuit by the attachment component t 1. The windward of an 
installed position of the indoor heat exchanger 4 is preferred as the figure. 

[0019]At the time of shutdown, by closing the up-and-down wind-direction shuttlecock 10, the 
opening portion of an interior unit can be reduced and the stagnation concentration in an interior 
unit of the virus inactivation agent at the time of shutdown can be increased. Therefore, it can 
go enough, can be made to cross in an interior unit including the air blasting circuit where 
probability is high especially the indoor heat exchanger 4 f and the fan 8 of generating of a virus 
inactivating action of a virus etc., and is effective. If a predetermined time fan is operated where 
the up-and-down wind-direction shuttlecock 10 is closed as mentioned above, air in the air 
blasting circuit of an interior unit is **^***(ed) in some, and a virus inactivation agent can be 
more effectively spread over each part. 

[00 20] In this invention, the tea tree oil which has the virus inactivation effect by the gaseous 
phase is used as a virus inactivation agent, A virus inactivation agent is mixed with the thing 
made to stick to the medium of the porosity of zeolite etc., or resin, Things which these 
techniques compounded, such as a thing made to hold and a. thing which wrapped the virus 
inactivation agent in the film which controlled gaseous permeability like cellulose with the rude 
network structure, can be used. It is preferred to wrap the thing which made the antibacterial 
antifungal agent stick to porous media in a permeability control film. It can become possible to 
hold an antibacterial antifungal agent comparatively in large quantities by making it stick to 
porous media, it can make an effect maintain over a long period of time, and is preferred. The 
volatilization amount of a virus inactivation agent is controllable by changing specifications, such 
as thickness of this control film, an opening diameter, a mesh diameter. 

[0021]It is also effective to install instead of the virus inactivation agent 9 which mixes the tea 
tree oil as the aliyl isothiocyanate as an active principle of an antibacterial antifungal agent and 
an active principle of a virus inactivation agent, and is shown in drawing 1. The synergistic effect 
by making the volatile constituent of ally! isothiocyanate and a tea tree oil intermingled can raise 
antifungus. In this case, it is made to mix, and ally! isothiocyanate and the tea tree oil of ** are 
good, and good also as another package. 

[0022]When mixing aliyl isothiocyanate and a tea tree oil furthermore, since a tea tree oil has the 
operation which checks that aliyl isothiocyanate volatilizes, it is preferred that a tea tree oil is 
less than 50wt% 
[0023] 

[Example]A concrete example is shown below. 

[0024](Example 1) The thing which made porosity cellulose beads contain the tea tree oil 1g as a 
virus inactivation agent was wrapped in the cellulose wall, and separate packaging of the virus 
inactivation agent was created. The volatilization amount of aliyl isothiocyanate was 12 mg per 
day here. As shown in dra wing 3 , separate packaging of this virus inactivation agent was put 
between the air purifying filter frame used for the separate type air-conditioner, and was 
attached, and it changed into the state where the up-and-down wind-direction shuttlecock was 
closed. And the virus inactivation effect was investigated by the viral infectivity evaluation by 
the Reed-Muench method using an influenza virus. 
[0025]The test method is as follows. 

[QQ26]"Virus suspension is adjusted'' to the 1st first. That is, except for the cell-growth culture 
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medium, the examination virus was inoculated [ in the flask for tissue cultures ] for the MDCK 
cell (ATCC CCL-34 share /, Dainippon Pharmaceutical make) using the cell-growth culture 
medium from the inside of a flask culture and after that. Next, the cell maintenance medium was 
added and it cultivated for three days within a 37 carbon dioxide incubator. After checking the 
shape change of a cell, it freeze—thawed and the supernatant liquid obtained by centrifuging 
culture medium was made into virus suspension. 

[0027]A specimen is adjusted [ 2nd ]. That is r cutting and virus suspension were dropped at the 
size of an about 3-cm angle, and standard white cloth was used as the specimen. 
[0028]Test operation is performed [ 3rd ]. As operation, it installed and 24 time maintenance of 
the specimen was carried out at test condition environment. And the virus suspension on a 
specimen was probed by 2 ml of cell maintenance media. 

[0029]And viral infectivity is measured [ 4th ]. That is, after culturing a MDCK cell within the 
mtcroplate for tissue cultures (96 holes) using a cell-growth culture medium, except for the cell- 
growth culture medium, it added 0.1 ml of cell maintenance media at a time. Subsequently, it 
inoculated inquiry liquid and 0.1 ml of its diluent into four holes at a time, and cultivated for five 
days within the incubator. Microscope observation of the existence of the shape change 
(cytopathogenic effect) of after use [ double ] and a cell was carried out, and the median tissue 
culture infective dose was computed by the Reed-Muench method, and it was probed, and 
converted into viral infection-ization of 1 ml of liquid. 

[0030]The specimen 1 was put between said air purifying filter frame as mentioned above, and 
the virus inactivation effect was investigated. As comparison, the same examination was done 
also with the air-conditioner interior unit without a virus inactivation agent (specimen 2). 
[003 1]A test result is shown in Table 1. It turns out that inactivation is carried out compared 
with the specimen 2 which becomes clearly blank [ the influenza virus of the specimen 1 ]. 
[0032] 
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(Example 2) The thing which made porosity cellulose beads contain 2g of ally! isothiocyanate tea 
tree oil 0.5g was wrapped in the cellulose wail, and the separate packaging 1 was produced. The 
thing which made only 0,5g of tea tree oils contain the thing which made only 2g of ally! 
isothiocyanate contain with the same composition as the separate packaging 1 with the same 
composition as the separate packaging 2 and the separate packaging 1 was considered as the 
separate packaging 3. Said separate packaging was put between the frame of the air purifying 
filter used for the separate type air-conditioner of 2.5 kW of cooling capacity as shown in 
drawing 3, it was respectively attached to the air-conditioner interior unit and was used as the 
testing machines 1, 2, and 3. 

[0033] And two petri dishes with a diameter of 100 mm which cultivated the AO mold extracted 
from the inside of an air-conditioner by the PDA culture medium were turned to the inside side 
of an air-conditioner, and were installed in the upper part of the air-conditioner interior unit of 
Example 1, It used by air conditioning in this state only the daytime during ten days. The air- 
conditioner which does not use an antibacterial antifungal agent simultaneously here was 
operated on the same conditions, 

[0034]AO mold was removed ten days afterward and the burst size of the mold from an air- 
conditioner was measured. The burst size of mold used the RCS air sampler by a bio~test 
company at the time of air-conditioner operation, and extracted the air for [ SOL ] 2 minutes 
once towards the diffuser of an air-conditioner. Extraction went in the place of the diffuser of an 
air-conditioner immediately after air-conditioner operation. A use culture medium is an exclusive 
culture medium for fungi. Culture was performed for three days at 25 **, and the result was 
expressed with the colony count. The result is shown in Table 2. 

[0035]As for the anti-mold effect, the testing machine 1 and the testing machine 2 were 



http://www4.ipdl.inpit.gojp/cgi-bin/tran_web _cgi_ejje?atw_u=http%3A%2F%2Fww„. 2009/05/01 



JP,2002-349889,A [DETAILED DESCRIPTION] 



Page 5 of 6 



checked as shown in the table, but in antifungal ability, the direction of the testing machine 1 
became high. As for the testing machine 3 r the anti-moid effect was not checked at all. 
Antifungus became large according to the synergistic effect by making the volatile constituent of 
ally! isothiocyanate and a tea tree intermingled so that clearly from an exam result, A non™ 
number-of-unit character is discharge number of microorganism (cfu/40L), 
[0036] 
[Table 2] 
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(Example 3) The compounding ratio of ally! isothiocyanate and a tea tree oil was changed for 
separate packaging of the same composition as what was produced in Example 1 , and production 
and the discharge weight per day of afly! isothiocyanate were measured. The result is shown in 
Table 3. 



[0037] 
[Table 3] 
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If tea tree oil exceeds 50% as shown in Table 3, the burst size of allyl isothiocyanate wil! fall 
greatly. 

[0038](ExampIe 4) The separate packaging 2 used in Example 2 was put between the frame of 
the air purifying fitter used for the separate type air-conditioner of 2,5 kW of cooling capacity as 
shown in drawing 4, it was attached to the air-conditioner interior unit, and was used as the 
testing machine 4, Like Example 2, two petri dishes with a diameter of 100 mm which cultivated 
the AO mold extracted from the inside of an air-conditioner by the PDA culture medium were 
turned to the inside side of an air-conditioner, and were installed in the upper part of the air- 
conditioner interior unit of **. It used by air conditioning in this state only the daytime during ten 
days. The fan 8 was rotated also making the testing machine 4 and the testing machine 5 of the 
same composition operate, and closing the up-and-down wind-direction shuttlecock of 10 every 
2 hours at the time of shutdown. 

[0039] AO mold was removed ten days afterward and the burst size of the mold from an air- 
conditioner was measured. The burst size of mold used the RCS air sampler by a bio-test 
company at the time of air-conditioner operation, and extracted the air for [ 80L ] 2 minutes 
once towards the diffuser of an air-conditioner. Extraction went in the place of the diffuser of an 
air-conditioner immediately after air-conditioner operation. A use culture medium is an exclusive 
culture medium for fungi. Culture was performed for three days at 25 **, and the result was 
expressed with the colony count. It is as the result showing in Table 4. 
[0040] 
[Table 4] 
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As shown in the table, as for the anti-mold effect, the testing machine 4 and the testing machine 
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5 were checked, but in antifungal ability, the direction of the testing machine 5 became high. A 

non-number~of~unit character is discharge number of microorganism (cfu/40L). 

[0041] 

[Effect of the Invention]According to the air-conditioner by the invention in this application, the 
following effects are done so as shown above. 

[0042]That is, in an air~conditioner T since a virus agent exists in the gaseous phase within an air 
course by having had the virus inactivation agent which vaporizes at a room temperature in the 
air course of the air which passes through the inside of an air-conditioner and an anti- 
[ antibacterial ] mold operation arises also with the virus on dust T it is effective. Since a device 
like an ozone generator is not used, it can also include in the existing air-conditioner, it is made 
cheap, and excessive electric power is not needed, either and the high air-conditioner of the 
virus inactivation effect can be obtained. 

[0043]According to the invention in this application, by volatilizing ailyl isothiocyanate and a tea 
tree oil simultaneously, antibacterial high antifungus can be acquired and propagation of mold can 
be prevented. 

[0044]When a tea tree oil uses less than 50wt% in the antibacterial virus inactivation agent in 
which ailyl isothiocyanate and a tea tree oil are contained, release inhibiting of allyl 
isothiocyanate can be prevented. 

C0045]According to the invention in this application. Since holding time of the antibacterial 
antifungal agent in an air-conditioner and a virus inactivation agent can be lengthened by a 
simple mechanism when the exit of the air course of an air-conditioner has closed at least at the 
time of shutdown, an air-conditioner with high microorganism propagation prevention capability 
and virus inactivation capability can be obtained over a long period of time. In operating the fan 
in an interior unit, closing the exit of the air course of an air-conditioner at the time of 
shutdown. A gasified component is stirred, and since the stagnation range of the antibacterial 
antifungal agent in an air-conditioner and a virus inactivation agent can be made large, an air- 
conditioner with high microorganism propagation prevention capability and virus inactivation 
capability can be obtained. 



[Translation done,] 
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